S-methylcysteine may be a causal factor in monohalomethane neurotoxicity.
S-methylcysteine (SMC) is formed after exposure to monohalomethanes in rodents as well as in humans. The present study was performed to study whether SMC, directly or indirectly, contributes to the well-known neurotoxicity of monohalomethanes. We have investigated the effects of acute exposure to SMC by means of electrophysiolocal measurements in freshly prepared hippocampal slices and dissociated hippocampal neurons in culture. For longer-term exposures (24 h) we have used organotypic cultures (2 weeks in culture), taking electrophysiologic recordings and assessing membrane integrity with propidium iodide (PI) fluorescence. We found that only high concentrations of SMC (10(-2) M; exposure time 30 min) in freshly isolated slices of adult rats reduce synaptically evoked population spikes in the CA1 region. This effect was at least partially reversible. In organotypic cultures, at 5 x 10(-5) M after 24 h of exposure, SMC compromises membrane integrity as revealed by PI fluorescence, only in the dentate gyrus, spreading to pyramidal cell layers at 50 x 10(-4) M. At 5 x 10(-6) and 2 x 10(-5) M, under the same experimental conditions, no changes were seen with the PI method, but we recorded increased population spike amplitudes, repetitive discharges and frequency potentiation (at a stimulus repetition rate of 0.05 Hz). Using whole-cell patch clamp in hippocampal dissociated neurons we have found that SMC (applied for approximately 1s) reduces GABA-induced currents ( IC(50) = 4.4 x 10(-4) M) without having an effect of its own, acting like a competitive antagonist at GABA(A) receptors. Our findings are in line with the view that the ability of monohalomethanes to induce the formation of SMC is an important factor for their neurotoxicity, provided that SMC is allowed to act at least for several hours. The effects exerted by SMC seem to be due, at least in part, to its interaction with GABA receptors.